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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S364attention has been focussed on the intervening tissue, articular calciﬁed
cartilage (ACC). The ultrastructure and cell biology of ACC is poorly
described and it is not known to what extent it is involved as in the
initiation and progression of OA. Examination of ACC by high quality
light microscopy revealed the presence of distinct morphological fea-
tures around the chondrocytes in the calciﬁed cartilage of mice. This
prompted us to undertake a transmission electron microscopy (TEM)
study of ACC in wild type (WT) mice and in mice with genetic or
environmentally-induced OA to identify changes whichmay further our
understanding of the role played by ACC in the early stages of OA.
Methods: Aged WT and OA mice were sacriﬁced, their knee’s ﬁxed in
either PBFS or glutaraldehyde for 24 hours, and decalciﬁed for 7 days in
EDTA. Samples underwent routine TEM processing, sectioning with an
ultramicrotome, and post-staining with uranyl acetate and lead citrate.
Results: In both WT and OA mice, we identiﬁed the appearance of
concentric lamellae surrounding chondrocytes in ACC. The lamellae
appeared to be laid down in association with the advancing tidemark
indicating that they are formed during the calciﬁcation of cartilage
matrix. These lamellar structures were present around hypertrophic
chondrocytes in the deeper zones of ACC but were also observed in
association with viable chondrocytes towards the calciﬁcation front,
where some chondrons appeared to be partially engulfed by lamellae.
The number of lamellae per chondron varied between 5 and 20.
Quantitative analysis revealed that there was an increase of lamellae
with age and that there were more in degenerating joints. The com-
position of the lamellae has not been elucidated but collagen ﬁbres
could be detected.Figure 1. TEM photomicrograph depicting (A) a hypertrophic chondron
located deep in the articular calciﬁed cartilage surrounded by concentric
lamellae. (B) Higher magniﬁcation shows the presence of a large number
of these lamella laid down in a periodic-like manner around the cell.Conclusions: We describe the presence of concentric lamellae in ACC.
These novel structures appear to play a role in mineralisation and they
may be related to the lamellae detected using SEM by Hirotani et al in
1974. Those authors proposed the existence of a lamellar system around
chondrocytes in the deep matrix of the articular cartilage in patients
with secondary OA, but other than that this is a novel ﬁnding in ACC.
The association with mineralisation and the advancement of the tide-
mark, and their greater abundance in OA indicate that the formation of
these lamellae might be important in the pathogenesis of OA since
thinning of the ACC due to advancing mineralisation is reported to be a
characteristic of joints undergoing osteoarthritic degeneration. Studies
are ongoing to determine the periodicity of the lamellae. Identiﬁcation
of the mechanism by how the lamellae are formed should provide a
better understanding of the function and regulation of ACC, and its role
in the initiation and progression of OA.
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Purpose: Loading on temporomandibular joint (TMJ) originates from
the contraction of jaw-closing muscles. Variations in food properties,
such as volume or hardness, will initiate different levels of masti-
catory muscle contraction via periodontal-muscular reﬂex, leading
to differences in levels of occlusal force and TMJ loading. Soft dietwill cause growing rats a thinning cartilage, enhanced cartilage
catabolic activity and decreased subchondral bone volume fraction
in condyles. Aberrant biomechanical stimulation from abnormal
dental occlusion plays an important role in TMJ osteoarthritis (OA)
development. Incisors of rodent animals function more than other
teeth because when a rodent catches or cuts foods they used to
move the mandible in the sagittal direction following the incisal
guidance. Unilateral anterior crossbite prosthesis will heavily inter-
fere with this function because the totally opposite guidances will be
provided by the normal incisor pair and the crossbite incisor pair
while the TMJ can support only one pattern of them at the same
time. A small-size diet may diminish the requirement of the cutting
function of incisors, and thus may reduce the harmful biomechanical
stimulation from the anterior crossbite prosthesis. Hence, in the
present study, we exposed the mice that received the unilateral
anterior crossbite prosthesis to a small-size versus a large-size diet.
The aim was to test whether mice receiving soft diet have a
decreased TMJ degradation induced by the unilateral anterior
crossbite prosthesis using our reported methods.
Methods: Forty 6-week-old female C57BL/6J mice were randomly
divided into two experimental and two control groups (n ¼ 10), one
experimental and one control group received small-size diet, less
than 3mm thick and the other two groups received large-size diet,
about 12.5mm in diameter and 15-20mm in length. For experimental
groups, metal tubes made of pinheads were bonded onto the mouse
left maxillary and mandibular incisors to create unilateral anterior
crossbite relationship. For the control groups, the mice underwent
the similar procedures but no metal tubes were bonded. No differ-
ences in degrading changes were found between the left side and
right side TMJs in the experimental mice as we reported. Left side
TMJ tissue blocks from six mice of each group were ﬁxed, decalciﬁed
and embedded in parafﬁn. Sagittal sections were prepared for
Hematoxylin & Eosin (H-E) staining, toluidine blue staining, Safranin
O staining, tartrate-resistant acid phosphatase (TRAP) staining and
immunohistochemical staining of Collagen II, OPG and RANKL. For
each group, the condylar cartilages and subchondral bones of the
other 14 TMJs were respectively separated and preserved at -80C.
Four to ﬁve condyles from 3 or 4 different mice were pooled to create
a single sample of the cartilage or subchondral bone respectively for
RNA extraction to compare the mRNA expression levels of Col2a1,
Aggrecan, ADAMTS-5, RANK, OPG, RANKL. Differences were set at
0.05 level (a¼0.05).
Results: Thinner and degraded cartilage, reduced cartilage cellular
density, decrease in toluidine blue staining (reﬂecting reduced pro-
teoglycan levels) in cartilage, decreased expression levels of Collagen II
and Aggrecan, loss of subchondral bone assessed by histomorphometry,
and enhanced osteoclast activity were observed in both experimental
groups. However, the cartilage degradation phenotype was less severe
and cartilage ADAMTS-5 mRNA was lower while OPG/RANKL ratio in
both cartilage and subchondral bone was higher in the small-size diet
than the large-size experimental group. In contrast, no differences of
histomorphology and OPG/RNAKL expression were found in the two
control groups.
Conclusions: The current ﬁndings suggest that a lower level of func-
tional loading by providing small-size diet could reduce TMJ degrada-
tion induced by the biomechanical stimulation from abnormal
occlusion.
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Purpose: Hydrogen sulﬁde (H2S) is a gasotransmitter that has shown
promise as a tissue protectant in several pathology models. We have
previously shown that hydrogen sulﬁde (H2S) donors can reduce
inﬂammatory and catabolic markers on IL1b-stimulted OA chon-
drocytes. Here the objective was to evaluate the ability of the same
exogenous H2S sources, NaHS and GYY4137, to reverse catabolic events
